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(54) DEVICE AND METHOD FOR MOUNTING SOLDER BALL 

(57)Abstract: 

PURPOSE: To provide a device and method by which solder 
balls can be surely picked up from a solder ball supply section 
by attracting the solder balls to the suction holes of a head 
by vacuum suction. 

CONSTITUTION: In order to evacuate the inside of a head 
1 1 f a blower 32 is provided in addition to a vacuum pump 31. 
The pump 32 can generate a very low air pressure, but 
cannot suck a large amount of air, whereas the blower 32 
cannot generate very low air pressure, but can suck a large 
amount air. Therefore, when the head 1 1 is lowered to attract 
solder balls 3 from a solder ball supply section 1 by vacuum 
suction, the balls 3 are attracted to the suction holes of the 
head 11 by utilizing the suction forces of the pump 31 and 
blower 32. When all suction holes of the head 1 1 are closed 
with the balls 3 attracted to the holes by vacuum suction, the 
head 1 1 is moved to a board 7 by reducing the suction force 
of the blower 32 and the balls 3 are mounted on the board 7. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] the feed zone of a solder ball, the positioning section of a work, and the adsorption that 
carries out vacuum adsorption of the solder ball — a hole with the head formed in the inferior surface . 
of tongue This head is equipped with a vertical-movement means to make a vertical operation 
perform, and the move means to which between the aforementioned feed zone and the 
aforementioned positioning sections is moved for this head. To a hole, carry out vacuum adsorption 
and it takes up. the solder ball of the aforementioned feed zone — adsorption of the aforementioned 
head — Subsequently, the aforementioned head is moved to the upper part of the work positioned by 
the aforementioned positioning section. Then, the vacuum pump and Blois which are the loading 
equipment of the solder ball which was made to carry a solder ball in the aforementioned work by 
canceling the vacuum adsorbed state of a solder ball, and carry out vacuum suction of the interior of 
the aforementioned head, Loading equipment of the solder ball characterized by preparing the control 
section which controls individually vacuum suction / suction cancel by this vacuum pump and this 
Blois. 

[Claim 2] Loading equipment of the solder ball of the claim 1 publication characterized by having a 
vacua destructive means to destroy the vacua inside the aforementioned head. 

[Claim 3] In carrying out vacuum adsorption of the solder ball at a hole, and taking up the adsorption 
which a head is dropped toward the feed zone of a solder ball, and this head is subsequently raised, 
and was formed in the inferior surface of tongue of this head — all aforementioned adsorption, after 
carrying out vacuum suction of the interior of the aforementioned head by the vacuum pump and 
Blois and carrying out vacuum adsorption until vacuum adsorption of the solder bail is carried out at a 
hole Reduce vacuum suction by aforementioned Blois and the vacuum suction status is continued 
with the aforementioned vacuum pump. Subsequently, the aforementioned head which took up the 
solder ball by driving a move means is moved to the upper part of the work positioned by the 
positioning section. Then, the loading technique of the solder ball characterized by carrying a solder 
ball in the aforementioned work by canceling the vacuum suction status of the aforementioned 
vacuum pump. 

[Claim 4] It is the loading technique of the solder ball the claim 3 publication characterized by 
destroying the vacua inside the aforementioned head by the vacua destructive means when the 
aforementioned solder ball is carried in the aforementioned work. 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention relates to the loading equipment and the loading technique of a 

solder ball for carrying the solder ball for forming a bump in works, such as a substrate. 

[0002] 

[Prior art] The method of heating and carrying out melting solidification of the solder ball as a means 
to form a bump (vegetation electrode) in the electrode of works, such as a substrate and a chip, after 
carrying a solder ball at a work is learned. Generally, many bumps are formed in a work and many 
solder balls are carried [ therefore ] in a work, the adsorption of many [ inferior surface of tongue ] as 
the technique of carrying out batch loading of many solder balls at a work — the technique using the 
head in which the hole was formed is learned 

[0003] Drawing 3 is the side elevation of the head of the loading equipment of the conventional solder 
ball, and the feed zone of a solder ball, the inside of drawing, and 11 — a head — it is — many 
adsorption [ inferior surface of tongue / the ] — a hole — 1 1a is formed The interior of this head 1 1 
is connected to the vacuum pump (outside of drawing) through the tube 8. 2 is a container which 
****s the solder ball 3, and the solder ball 3 is ****ed in large numbers. 

[0004] Next, an operation is explained, going up, after a head's 1 1 downing toward a container 2 and 
landing the inferior surface of tongue on the solder ball 3, carrying out vacuum suction with a vacuum 
pump — adsorption — a hole — to 11a, vacuum adsorption of the solder ball 3 is carried out, and it 
is taken up Subsequently,- it moves to the upper part: of a work (outside of drawing), and a head 1 1 
carries the solder ball 3 in a work by canceling the vacuum adsorbed state by the vacuum pump 
there. 
[0005] 

[Object of the Invention] According to the technique using the above heads 1 1 , there is the 
advantage which can carry many solder balls 3 in a work collectively. By the way, the vacuum pump 
used in order to carry out vacuum suction of the interior of a head 1 1 has the property that little 
suction air capacity is, although vaccum pressure is large. For this reason, the head 1 1 carried out 
down / elevation operation, and when vacuum adsorption of the solder ball 3 was carried out and it 
was taken up, the vacuum suction force was insufficient, and there was a trouble of being easy to 
generate a pickup mistake, incidentally — a head 1 1 — those adsorption [ all ] — a hole — if vacuum 
adsorption of the solder ball 3 is carried out and it cannot be taken up to 11 a, as for a work, the 
solder ball 3 will be missing, and this work will become a defective 

[0006] then, the trouble of the above-mentioned former [ this invention ] — canceling — all 
adsorption of a head — to a hole, vacuum adsorption of the solder ball is carried out certainly, it is 
taken up, and it aims at offering the loading equipment and the loading technique of the solder ball 
which can be carried in a work 
[0007] 

[The means for solving a technical problem] this invention For this reason, the feed zone of a solder 
ball and the positioning section of a work, the adsorption which carries out vacuum adsorption of the 
solder ball — a hole with the head formed in the inferior surface of tongue, and a vertical-movement 
means to make a vertical operation perform on this head It has the move means to which between a 
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feed zone and the positioning sections is moved for this head. To a hole, carry out vacuum adsorption 
and it takes up. the solder ball of a feed zone — adsorption of a head — Subsequently, a head is 
moved to the upper part of the work positioned by the positioning section. Then, the vacuum pump 
and Blois which are the loading equipment of the solder ball which was made to carry a solder ball in 
a work by canceling the vacuum adsorbed state of a solder ball, and carry out vacuum suction of the 
interior of a head. The control section which controls individually vacuum suction / suction cancel by 
this vacuum pump and this Blois is prepared. 
[0008] 

[Operation] according to the above-mentioned configuration — the vaccum pressure and the big 
suction air capacity of Blois with a big vacuum pump — all adsorption — the vacuum adsorption of 
the solder ball can be certainly carried out in a hole and after carrying out vacuum adsorption 
(namely, all adsorption — after closing a hole with a solder ball), since big suction air capacity is 
unnecessary, the vacuum suction force of Blois is reduced, the vacuum adsorbed state of a solder 
ball is held with the vacuum suction force of a vacuum pump, it moves to the upper part of a work 
and a head carries a solder ball in a work 
[0009] 

[Example] Next, the example of this invention is explained, referring to a drawing. Drawing 1 is the 
side elevation of the loading equipment of the solder ball of one example of this invention, and 
drawing 2 is the block diagram of this pipe line. In drawing 1 , 1 is the feed zone of a solder ball and is 
constituted as follows. 2 is a container and the solder ball 3 is ****ed. 4 is the brace of a container 2. 
The inferior surface of tongue of a container 2 is equipped with the vibrator 5. If a vibrator 5 drives, a 
container 2 will vibrate and the internal solder ball 3 will be fluidized. 25 is the supply section of the 
solder ball 3, and if the amount of the solder ball 3 in a container 2 decreases, it will supply the solder 
ball 3 to a container 2 from nozzle 25a. 

[0010] 6 is a movable table as positioning section of a substrate, and has positioned the substrate 7. 
Positioning of a substrate 7 is performed by the movable table's 6 driving and moving a substrate 7 
horizontally. 11 is a head and is held at the lower part of the rise-and-fall plate 12. 13 is a block and 
the motor 23 made to rotate a perpendicular ball thread 22 and the perpendicular ball thread 22 is 
formed. The nut 24 is combined with the rise-and-fall plate 12, and ** ON of the ball thread 22 is 
carried out to the nut 24. Therefore, if a motor 23 carries out a right reverse drive and a ball thread 
22 carries out a right reverse rotation, the rise-and-fall plate 1 2 will move up and down along with a 
ball thread 22, and the head 1 1 of this and one will also move up and down. 

[001 1] 14 is an oblong move table and is constructed between the feed zone 1 of a solder ball, and 
the movable table 6. The move table 14 is equipped with the level feed screw 15. The nut 16 prepared 
in the tooth back of block 1 3 is ****ed to the feed screw 1 5. Therefore, if a motor 1 7 drives and a 
feed screw 15 rotates, block 13 and the head 1 1 will be moved to longitudinal direction along with the 
move table 1 4. 

[0012] The head 1 1 is connected to a vacuum pump 31, Blois 32, and the air feed zone 33 through 
the tube 30. Next, the detail of the pipe line is explained with reference to drawing 2 . A vacuum pump 
31, Blois 32, and the air feed zone 33 are connected to the head 1 1 through bulbs 34, 35, and 36, 
respectively. These devices are controlled by the control section 37. moreover, the adsorption which 
carries out vacuum adsorption of the solder ball 3 on the inferior surface of tongue of a head 11 — a 
hole — 1 1 a is formed A vacuum pump 31 carries out vacuum suction of the interior of a head 1 1 , 
when a bulb 34 opens. Moreover, when a bulb 35 also opens Blois 32, vacuum suction of the interior 
of a head 1 1 is carried out. 

[0013] Although a vacuum pump 31 can enlarge vaccum pressure, it has the property that little 
suction air capacity is. On the other hand, in Blois 32, vaccum pressure has the property that suction 
air capacity has the large parvus. Then, taking advantage of such a property that a vacuum pump 31 
and Blois 32 have, vacuum adsorption of the solder ball 3 of the feed zone 1 of a solder ball is carried 
out certainly, and this head 1 1 takes it up so that it may explain in full detail behind. In case a head 
1 1 carries the solder ball 3 in a substrate 7, the air feed zone 33 opens a bulb 36, supplies air to the 
interior of a head 1 1 , and destroys the vacua inside a head 1 1 . thereby — adsorption — a hole — the 
solder ball 3 by which vacuum adsorption was carried out at 1 1a — adsorption — a hole — it drops 
out of 1 1a and is carried in a substrate 7 
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[0014] The loading equipment of this solder ball is constituted as mentioned above, and explains an 
operation below. A motor 1 7 is driven and a head 1 1 is moved to the upper part of a container 2. 
Next, although a motor 23 is driven and a head 1 1 is dropped, the solder ball 3 in a container 2 is 
made to flow by driving a vibrator 5 and vibrating a container 2 at this time. In addition, as a means to 
make the solder ball 3 in a container 2 fluidize, a means to **** gas in a container 2 is also known. 
[0015] Now, when a head 11 downs, both the vacuum pump 31 and Blois 32 are driven, and are also 
opening bulbs 34 and 35. therefore, adsorption of a head 11 — a hole — the air capacity of the air 
attracted from 1 1a is large if drop a head 11, and land the inferior surface of tongue on the front face 
of the layer of the solder ball 3 ****ed by the container 2, or a inferior surface of tongue is slightly 
sunk below in this front face, a motor 23 is next reverse-driven and a head 1 1 is raised in such the 
status — all adsorption — a hole — vacuum adsorption of the solder ball 3 is carried out certainly, 
and it is taken up by 1 1a 

[0016] now, all adsorption — a hole — the solder ball 3 carries out vacuum adsorption at 1 1a — 
having — all adsorption — a hole — if 11a is closed by the solder ball 3, the suction air capacity only 
with big what is necessary being only just to hold the interior of a head 1 1 to high vaccum pressure 
after this is unnecessary then, the solder ball 3 — adsorption — a hole — if vacuum adsorption is 
carried out at 1 1a, a bulb 35 will be closed, vacuum suction by Blois 32 will be stopped, and the 
vacuum adsorbed state of the solder ball 3 will be held by continuing only vacuum suction by the 
vacuum pump 31 

[0017] Now, if the solder ball 3 is taken up, a motor 17 will be driven and a head 11 will be moved to 
the upper part of a substrate 7. Next, while drop a head 11, the solder ball 3 of the inferior surface of 
tongue is landed on the top of a substrate 7, a bulb 34 is closed there and vacuum suction of a 
vacuum pump 31 is stopped, a bulb 36 is opened and air is supplied to the interior of a head 1 1 from 
the air feed zone 33. then, the vacua in a head 1 1 is destroyed — having — the solder ball 3 — 
adsorption — a hole — it drops out of 1 1a and is carried in a substrate 7 Next, a head 1 1 is moved 
to the upper part of a container 2, and the operation mentioned above is repeated. 
[0018] In addition, although the above-mentioned example explained the substrate 7 for the example 
as a work, as a work, other works, such as a chip, are sufficient, moreover — the above-mentioned 
example — adsorption — a hole — if vacuum adsorption of the solder ball 3 is carried out, although it 
will close a bulb 35 to 11a completely and the drop dead halt of the vacuum suction by Blois 32 will 
be carried out to it, a bulb 35 may be extracted and the vacuum suction force by Blois 32 may be 
decreased Moreover, when a pressure sensor is attached ,in the interior of a head 1 1 , the pressure 
variation inside a head 1 1 is detected and this pressure reaches a predetermined value, after it may 
stop vacuum suction by Blois 32 or a head 1 1 starts ''adsorption of the solder ball 3, you may stop 
vacuum suction by Blois 32 after predetermined time progress. 
[0019] 

[Effect of the invention] although vaccum pressure of this invention is large as explained above, the 
parvus uses the vacuum pump with little suction air capacity, and vaccum pressure combining Blois 
where suction air capacity is large — the solder ball of a feed zone — adsorption of a head — to a 
hole, vacuum adsorption is carried out certainly and it can take up Moreover, by preparing an air feed 
zone, the vacua inside a head is destroyed certainly and a solder ball can certainly be carried in a 
work. 



[Translation done.] 
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S. »»S5*IB»t,TSS2*!8tt3Hf*c:£K:J: 
0. aW2rt©¥ffl#-^3*«UttK*tf-C«,»*. frfc^ 
S2rt©¥ffl#-Ji'3**Wt§tfS#a&UTtt. s 
20 «2rt«:#**EES***fll*>*n6n , T:<,»*. 

[0015] ST. <n»F1 1 J&nWSiSKtt. * 
^>^3 1 £:/nT3 2tt&tcSlS&U i/c^;U^3 
4, 3 5fcBH,>Tl»£. Ofc*oT^5»Kl 1 ©0K»?L 
1 1 a3a»6»5IS*i*^T©HUH*^:*t». C©<fc5& 
tttHfC. 1 *T»3-&T:. *©Tffi*SS2«C 

B??g3ft/c¥ffl*-^3©JI©SffiK«ife3tt£#>. 4> 

•*-*2 3*flMBttOT^? K 1 l*±ff<SH**itf. T 
^r©«#?L 1 1 a K#ffl#-.rt' 3 KIBIRcJggR* L/ 

30 Tf-^T-^StiS. 

[00 16] 3T, -r^r©®#7Ll 1 a«C5|£ffl*r-;l/ 
3*5Jt^©#3nT. -T^T©g&#?Ll 1 asW*Ba#- 
Jl/3CCj;f3a^n*£. C©«tt^-;F1 l©rtgU$:i9; 

S«^g-r*-5>. *C"C*BBj1<-JU3*»*TL1 laic 

2(CJ:SKS©?I ; S:*±L. R^>^3 HCfcSXS 
(R?l©**i»tM-r-2>CiCCj:0. ^^-^3©^© 

40 [00 17] ST. ^Ba^-^3=S:fy i'T » VLtcU 
*-*17 ?r|gJ!JjL/-r-^ » F 1 1 £»£7 ©±^ 
^»KlStir*. ;X<c^» K 1 1 £TttS"tt"C*©TE© 
^H^-ji/3*S«7©±ffi«:j{JMi3-&. *ct^;I/^ 
3 4*WDtK2#>^3 l©Stffl(R5l«r*±-rSit 
-»<;U^3 6=&e§l,>rxTtti^g|J3 3#>6-^ K 1 
l©rtfflJ»CiT«:«tft-r*. -r-5£^-7 K 1 1 rtfiMIS 
tfMKSKttSti. *ffl#-;U3t*i»*7Ll 1 aA^SJiH 
o-cs«7ccj«4g$ns„ ^«C^^ K 1 1 «S2i2©± 

50 [0018] a*»±EIOfiW-Ctt. 7 - i» i btSS 7 



©*?L1 1 afc¥ffl*-jU3#K£?R*3ft/cfr6tf. 
ic&&%&%&\t)* : &.4>zi±xk£.i<>>i>v>xabZ> 0 £tc 

•St>«-^y Kl l#¥ffld^-JU3<D5R#£Kl«}l/Ta>6 10 
0f^B$raSjtf^«:. ^D73 2K«fc.5JC£®3l ; &ff t li:l/ 
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